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ABSTRACT

Baccharis trimergLess.) (Asteraceae), popularly know as “carqueja”, is a species commonly used in folk medicine
for the treatment or prevention of diseases. In this context, the purpose of this work was to study the antibacterial
activity of crude hydroalcoholic extract fradBaccharis trimeraagainst Gram-positive bacterial straiStaphylococcus
aureusATCC 29213,Saphylococcus sapphyticusATCC 15305,Saphylococcus epidermidisTCC 12228,
Enteococcus faecali&aTCC 19433) and Gram-negative bacteEadherichia coOlEHECATCC 43895Pseudomonas
aeruginosaATCC 27853Klebsiella pneumoniaATCC 27736.Salmonella typhATCC 19430) of clinical interest.
Antibacterial susceptibility was evaluated by broth microdilution assay following the CLSI (formerly the NCCLS)
guidelines. The extract frofd. trimerashowed antibacterial activity against Gram-positive bacteria and the most
interesting result was obtained agai®sepidermidishat presented Minimal Inhibitory Concentration of ggonL.

These results indicate tHattrimerahave bacterisostatic potential against Gram-positive bacterial strains of medical
interest and could serve as a base for further studies on the use of isolated compounds from this species as future
antimicrobials.
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RESUMO

Avaliacdo antibacteriana deBaccharistrimera (Less.) DC. (caqueja)
em bactérias de interesse médico

Baccharis trimera(Less.) (Asteraceae), popularmente conhecida como “carqueja”, € uma espécie comumente
empregada na medicina tradicional no tratamento ou prevencao de doencas. Nesse contexto, o objetivo deste trabalho
foi estudar a atividade antibacteriana do extrato bruto hidroalco6lBotdmerafrente as bactérias Gram-positivas
(Saphylococcus a@usATCC 29213S3aphylococcus sapphyticusATCC 153053aphylococcus epidermidisTCC
12228,Entecoccus faecali\TCC 19433) e bactérias Gram-negativEsoherichia coiEHEC ATCC 43895,
Pseudomonas aeginosaATCC 27853 Klebsiella pneumonia@TCC 27736 esalmonella typhATCC 19430) de
interesse clinicoA susceptibilidade antibacteriana foi avaliada pelo método de microdiluicdo em caldo conforme
estabelecido pelo CLSI (antigo NCCLS). O extrat@d&imeramostrou atividade contra bactérias Gram-positivas,
sendo o resultado mais interessante o obtid@pepidermidisque apresentou Concentracao Inibitéria Minima de

Received: 05/12/2012; Accepted: 29/08/2013.
! Extracted from the first author scientific report presentedABEMIG/UFSJ.

2 Undegraduate of Biochemistryaboratério de Microbiologia, Universidade Federal de Sdo Jodo DelcReipusCentro Oeste Dona Lindu, Rua Sebastido Gongalves Coelho,
400, Bairro Chanadour, 35501-296, Divindpolis, Minas Gerais, Brazil. aleixocn@hotmail.com

* Biologist, Master of Science. Laboratério de Microbiologia, Universidade Federal de Sdo Jodo [dReilsCentro Oeste Dona Lindu, Rua Sebastido Gongalves Coelho, 400,
Bairro Chanadour, 35501-296, Divinépolis, Minas Gerais, Brazil. kmsherrera@gmail.com

4 Biologist, Doctor of Science. Laboratério Biologia Celular e Cultura de Células, Universidade Federal de Sdo JododaeiReCentro Oeste Dona Lindu, Rua Sebastidao
Gongalves Coelho, 400, Bairro Chanadour, 35501-296, Divinépolis, Minas Gerais, Brazil. rosyiara@gmail.com

° Pharmacist, Doctor of Science. Laboratério de Farmacognosia, Universidade Federal de Sdo JoddCRsigReCentro Oeste Dona Lindu, Rua Sebastido Goncalves Coelho,
400, Bairro Chanadour, 35501-296, Divinépolis, Minas Gerais, Brazil. lucianaarsantos@yahoo.com.br

¢ Biologist, Doctor of Science. Laboratério de Microbiologia, Universidade Federal de Sdo Jodo De&RpusCentro Oeste Dona Lindu, Rua Sebastido Gongalves Coelho, 400,
Bairro Chanadour, 35501-296, Divinépolis, Minas Gerais, Brazil. jaque@ufsj.edu.br (corresponding author).

Rev CeresyVicosa, v60, n.5, p. 731-734, set/out, 2013



732 AlanAlexAleixo et al.

250ug/mL. Esses resultados indicam d@ietrimerapossui potencial atividade bacteriostatica contra bactérias Gram-
positivas de interesse médico e podem apresentar subsidios para estudos posteriores do uso de compostos isolados
dessa espécie como futuros agentes antimicrobianos.

Palavras-chave:agentes antimicrobianddaccharis trimeraStaphylococcus epidermidisoncentracao inibité-
ria minima.

INTRODUCTION (Vetec, Brazil) After incubation, the extract was filtered
Baccharis tri L . and concentrated in a rotary evaporator at 40°C under
accharis trimergLess.) fsteraceapis a common reduced pressure to yield the ethanol extract. The dried

SPEcies in the tro_plcal regions of Souqimer!qa. extract (4.799) was obtained after lyophilization (Liobras
Decoction of the aerial parts of this plant are trad|t|onalnguip‘,ﬂment model K 105) and stored at -70°C

used for the treatment or control of various diseases (de

Oli\_/e_ira Jretal, 2012)In vitr(_) assays on the antimicrobial Determination of the Minimal Inhibitory

activity of the decoct of agr_lal partsBftrimerashowed Concentration and Minimum Lethal

activity against Gram-positive samplesStéiphylococcus Concentration (MLC)

aureusandSreptococcus uberi@vancini & Mundstock, . . .

2000). Moreoverthe synegism between the combination The_ Mlnlmal Inhibitory _Congen_tratlon (MIC) was

of methanol extract from the plant and some antibiotic_%etermme(j using t'he broth m'|cro.d|Iut|on me'gh(l)d performed

inhibitors of bacterial protein synthesis has been report& accordance with the g.wdellnes of tbéinical and

againstStaphylococcus aureBetoniet al, 2006). Laboratory Standards Irjstltut(é:LSI M7?A§ document,
The increase in resistant and multi-resistant strains $903)- Four Gram-negative bacteBagherichia colEHEC

the antimicrobials available in the market along with th@Merican ype Cultue Colletion (ATCC) 43895,
sustainable production and the search for low-side effdepeudomonas aaginosaATCC 27853 Klebsiella
drugs have been contributed to the search for alternatiREUMONIAGATCC 27736 andSalmonella typhATCC
treatments against diseases caused by microorganishi§30) and four Grarpositive bacteria§taphylococcus
(Clardyet al 2006: OMS, 2010: Jorgetébal, 2011). The auUrUSATCC 292133aphylococcus sapphyticusATCC
increased resistance occurs as a response of hunf&i0>» Iaphylococcus epidermididaTCC 12228 and
activity, especially the overuse of antibiotics and also bgntepcoccus faecaliRTCC 19433) were used in the
the natural adaptation that these microorganisms acqu gloglcal assays. The _bacterlal s’grams were kindly provided
in the environment (Josephson, 2006). Nosocomidy theé Reference Microorganisms Laboratory of the
infections caused by strains resistant to availabf@SWaldo Cruz Foundation, FIOCRUZ/Brazil

antibiotics by the pharmaceutical industry are a serious 1 1€ extzact was diluted in sterile di-methylsulfoxide _
public health problem whose impact is worldwide, whicl(DMSO) 20% to the concentrgtpns %'25' 1.0;0.50; 0'50,0'
makes the search for new antimicrobial agents extremé? 50 and 0.125 mg/mL for antimicrobial tests. Streptomycin
important (Pereirat al, 2013) (Sigma-Aldrich, USA) and DMSO (Sigma, USA) were

Thus, the present study aimed at studyingrhtro included as positive and negative controls, respectively
antibacterial activity of crude hydroalcoholic extract froml e MIC was assessed based on the lowest concentration
B. trimera against Gram-positive and Gram—negativé’f sample required to inhibit microbial growth (detected as

bacteria causative of nosocomial infections. the lack of visible trbidity). The experiments were
performed in triplicate and repeated three times.

MATERIALS AND METHODS For assays to de_termine the Minimum Lethal
Concentration (MLC), aliquots of 25 uL were removed from
Plant material wells without visible turbidity and placed émar Plate-

Aerial parts oB. trimerawere collected in a periphery count using the Spread-plate Methatter incubation at
neighborhood of Sdo Sebastido do Oeste, Minas Gerai€ °C for 24h, colonies were counted. The concentration of
located in the coordinates -20° 14' 38'S&nd -45° 2' sample that resulted in a growth 0.1% of initial inoculum
14.38'W, with altitude of 712 meters, August201.The (1.5 10 UFC/mL) was determined as the MLC.
voucher specimen was deposited at the Herbarium of the .

Instituto de Ciéncias Biolégicas, Universidade Federal de Satistical analyses
Minas Gerais, Belo Horizonte, MB8razil (BHCB 159398). Analyses were performed by median values of

Aerial parts ofB. trimera (172.44g) were used for absorbance using the variance test followed by the Tukey

extraction by cold maceration (20% p/v) in ethanal P test (p<0.05).
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RESULTSAND DISCUSSION and structure of bacterial cells, some authors suggest that
the effectiveness of inhibitory action of the extracts on

. . - ) . l‘])acterla, both Gram-positive and Gram-negative bacteria,
showed antibacterial activity against four bacteria . -
. . S . “may be associated to the peculiarities of the extract
strains with 100% of inhibition of Gram-positive " N
. . . . é:omposmon on the cellular constitution of
bacteria.S. epidermidisvas the specie that presented . . . .
- " microorganisms. The activity of certain substances of the
the best sensibilityMIC 250 ig/mL. The bacterial plant may be related to the efficacy observed in Gram
strainsk. faecalisandS. aureushowed MIC 50Qug/

. . .__positive bacteria, since they exhibit chemically less
mL andS. saprophyticugas the more resistant species

, tomplex cell wall, less lipid content and lack of outer cell
with MIC of 1250ug/mL (Table 1). On the other hand, P P . .
. : . - membrane compared to the Gram-negative bacteria (Deans
Gram-negative strains did not show sensibility to th

. . . & Ritchie, 1987; Srinivasan et al., 2001).
B. trimeraextract in the concentrations tested (MIC )

>1250ug/mL). Streptomicin, used as positive control, . | }
presented MIC between 3.9 and G&35nL. No activity the genusBaccharismay explain, at least in part, the

was observed for the negative control (DMSO 2%§mtibacterial activities observed. Several compounds
(Table 1).The extract showed no bactericidal activit})SOIated from these two classes of secondary metabolites
(data not show) have been reported with activity against Gram-positive

The results of this work demonstrate that the crudd@Phylococcusp (ukiyama etal., 2002; Ulubelen, 2003).

hydroalcoholic extract frorB. trimerahas selective action ~ Our results show that bacteria belonging to the genera
against the biochemical structure of the bacterial cell wafftaphylococcus and Enterococare more sensitive to
being mainly active against Gram-positive bacteria. In thi§e extract oB. trimeraor its components. In view of the
respect, similar results were described in which Grarglinical importance of the microorganisms belonging to
positive bacteria were more sensitive when tested witA€se genera, the present results encourage further studies
the decoct oB. trimeraafter Galenic extraction, confirming in order to isolate and characterize compounds and
the selective character of the extract or its compoun@gtimicrobial properties of this species, considering that
(Avancini & Mundstock, 2000). MIC below 100Qug/mL for plant crude extract represents

A|th0ugh there is no literature exp|aining thethe pOSSIbI“ty of isolates with better activity and hlgher
relationship between the microbial sensitivity to extractdntimicrobial specificity

The crude hydroalcoholic extract froB trimera

The presence of diterpenes and flavonoids in plants of

Table 1.Minimal inhibitory concentration (MIC) of hidroalcoholic extractsBafccharis trimergLess) against Gram-positive and
Gram-negative bacteria of clinical interest

. Myg(mL)

Bacteria (ATCC) ; -
Crude extract of B. trimera tBeptomycin

Gram-positive
Staphylococcus epidermidis2228) 250 39
Staphylococcus aure((29213) 500 39
Enterococcus faecal{g9433) 500 62,5
Staphylococcus saprophytic{i305) 1250 1,95
Gram-Negative
Klebsiella pneumonia@7736) >1250 3,9
Salmonella typh{19430) >1250 7,81
Escherichia colEHEC (43895) >1250 3,9
Pseudomonas aerugino$27853) >1250 7,81
CONCLUSIONS positive strains, becoming an important alternative for

- S . rospection of new molecules with antibiotic properties.
The minimal inhibitory concentrations fromp P brop

hidroalcoholic extracts d@. trimeraranged between 250 to
125Qug/mL in Gram-positive bacteria. Howeyap activity ACKNOWLEDGMENTS
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